In three experiments, rats were anesthetized and killed by exsanguination or were killed by an overdose of anesthetic and not exsanguinated. The second group of rats in each experiment mimicked rats found dead on toxicology studies. Liver and kidney weights of rats killed by exsanguination were statistically significantly lower than those of rats not exsanguinated both in terms of gross organ weight and of percentage of body weight. The results of these experiments indicate that organ weight data of rats killed by exsanguination should be segregated from those of rats found dead. In fact,. because of uncontrollable variables, organs of rats found dead should not be weighed.
The basic concept underlying toxicology experiments is that all animals be treated identically in every respect but one. The exception is that control animals are not given the test material. Most experimental protocols require that certain organs be weighed at necropsy. If animals are euthanized by exsanguination, it stands to reason that organ weights of such animals will be lower than those of animals found dead and not exsanguinated. This brief report presents data from three experiments designed to establish that this is indeed the case.
In each experiment, 20 Sprague-Dawley rats, 10 of each sex, were randomly allotted to two groups of five male and five female animals each. Body weight of each rat was determined at the time of allocation to groups. Kats in one of these groups were anesthetized with subcutaneous injections of a 10:1 mixture of ketamine HC1 (Vetalar, Parke-Davis) and Acepromazine (Prom Ace, Fort Dodge Laboratories, Inc.) and were killed by exsanguination and necropsied immediately. Exsanguination was accomplished by opening the abdomen of anesthetized rats and severing the abdominal aorta. Rats in the other group were killed with subcutaneous injections of the same anesthetic mixture, but were not necropsied until about 6 hr after death. Rats in this group were not exsanguinated. This was done to mimic conditions in rats found dead. At necropsy, both kidneys and the liver of each rat were dissected free of all extraneous material and weighed to two decimal places (in grams) on a Mettler PK 4800 balance. Mean absolute organ weights and organ to body weight ratios (expressed as percentage of body weight) of rats in each group were evaluated statistically. Comparison of the effect of the cause of death on organ weights was done by a two-factor analysis of variance, partitioning the effects due to sex and to the cause of death (3).
Organs of rats killed by exsanguination weighed less than those of rats not exsanguinated. See Table I for mean body and organ weight data expressed in grams and as a percentage of body weight.
Regoeczi and Taylor (2) found that retained blood contributes significantly to the postmortem weight of the liver. Their work indicated that the portion of gross liver weight of rats attributable to blood remained constant at 16.9 to 17.9% through weights of 110 to 480 g. They felt that, based on earlier publications, "the rat liver appears to weigh more than it actually does." Webster et a1 (4), on the other hand, state "bleeding the ani- Vol. 13, No. 3, 1985 EXSANGUINATION AND ORGAN WEIGHTS 231 mals does not significantly alter the organ weights or ratios from those found on killing with ether." However, these authors bled their rats by cutting the tail of anesthetized rats. With this procedure exsanguination time varied considerably: 16 min to 7 *h h r for males and 19 min to 6 */z h r for females. In contrast, our method of severing the abdominal aorta caused rapid and relatively complete exsanguination.
Kanerva et a1 (1) also euthanized rats by exsanguination. They removed a uniform (unspecified) amount of blood from the posterior vena cava of male rats anesthetized with ether, using a 10 ml syringe. They found that exsanguination decreased both absolute and relative weights of liver and paired kidneys significantly (p < 0.05). They also found that the standard deviation of mean absolute and relative liver weights were significantly (p 5 0.05) reduced by exsanguination. The results of the experiments here reported agree in general with those of Kanerva et a1 (1). The statistical significance of the reduction in liver and kidney weights of these experiments is greater ( p c 0.01), but the marked decrease in standard deviations they found was lacking.
Under the conditions of these experiments, death by exsanguination resulted in statistically significant decrease in the weight of liver and paired kidneys. There was also a statistically significant *decrease in the relationship of organ to body weight expressed as percentages. This was true in all three experiments.
If protocols for toxicity studies require weighing of organs regardless of the cause of death, organ weight data obtained from exsanguinated rats should be segregated from those obtained from rats found dead. Preferably, organs of rats found dead should not be weighed because of uncontrollable variables in such rats. For example, the position of the body is uncontrollable in rats that die and gravity will cause hypostatic congestion which will increase the weight of dependent organs.
